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Face Asymmetry and Mandibular Bite Collapse Corrected with Orthognathic
Surgery and Miniscrews in a Patient with Wilson’s Disease
Abstract
An adult female patient aged 34 years and 8 months with Wilson’s disease, a rare autosomal recessive
genetic disorder, demonstrated poor chewing ability and facial asymmetry which were worsened
gradually since the disease attacked her 10 years ago. She was treated by surgical orthodontics with
minimal presurgical orthodontic decompensation. We designed an atypical maxillary anterior subapical
osteotomy to close the maxillary incisor pontic space, retract anterior segment of the maxilla, and
maintain the dental midline simultaneously. The mandible deviation was corrected by bilateral sagittal
split osteotomies. Severe bilateral posterior bite collapses were uprighted effectively and efficiently by
miniscrews combined with the adjunctive corticotomies. We also illustrated the decision of treatment
modalities, process of orthognathic and orthodontic treatment, and special consideration of surgical
approach for this patient and the disease.
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An adult female patient aged 34 years and 8 months with Wilson’s disease, a rare autosomal recessive
genetic disorder, demonstrated poor chewing ability and facial asymmetry which were worsened gradually
since the disease attacked her 10 years ago. She was treated by surgical orthodontics with minimal presurgical
orthodontic decompensation. We designed an atypical maxillary anterior subapical osteotomy to close
the maxillary incisor pontic space, retract anterior segment of the maxilla, and maintain the dental midline
simultaneously. The mandible deviation was corrected by bilateral sagittal split osteotomies. Severe bilateral
posterior bite collapses were uprighted effectively and efficiently by miniscrews combined with the adjunctive
corticotomies. We also illustrated the decision of treatment modalities, process of orthognathic and orthodontic
treatment, and special consideration of surgical approach for this patient and the disease. (J. Taiwan Assoc.

Orthod. 24(2): 4-15, 2012)
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a complex of medical problems like hepatic, hemolytic,

INTRODUCTION

psychiatric, and neurological disorders, coupled with

The case report describes the comprehensive
treatment of a female patient with Wilson's disease,
who showed severe facial asymmetry, collapsed arches,
ankylosed tooth with trismus, poor mouth opening,
dystonia, and hyperactive mentalis muscle activity.
Bilateral TADs were used to correct the lingually
collapsed lower molars. Three-pieces LeFort I osteotomy
and bilateral sagittal split osteotomy (BSSO) were
performed for the correction of canted occlusal plane
and facial asymmetry. The treatment plan advocated
brought improvement in facial esthetics along with stable
occlusion.
Wilson's disease (progressive hepatolenticular
degeneration) is a rare autosomal recessive genetic
disorder of copper accumulation and toxicity characterized
by hepatic, hemolytic, psychiatric, and neurological
disorders.

1,2,3

The psychiatric presentations are often 2

or 3 years before any other clinical manifestation with
emotional instability, such as frequent crying, depression,
hallucinations, delusions, and inability to focus. Hepatic
presentation of the disease ranges from hepatitis to
chronic cirrhosis; if not treated at an initial stage
might lead to liver failure and death. The neurological
manifestations of disease are mainly coordinate or
movement disorder. Slurred, hypokinetic speech with
dystonia may lead to facial abnormalities, including
difficulties to control orofacial muscles and drooling
of saliva. Patient usually complains of abnormal gait,
walking problems, incoordination of hand movements,
difficulty in feeding, along with pain of the extremities.
Overall the patient presents herself/himself as Parkinsonlike state. Kayser–Fleischer rings of cornea, due to copper
deposits, are present in 95% of patients coupled with
neurological symptoms.

4,5,6

d-Penicillamine along with zinc acetate has been the
drugs of choice for the active treatment and maintenance
7

therapy of Wilson's disease. Orthodontic management of
Wilson's disease pose special challenges, as the disease is
J. Taiwan Assoc. Orthod. 2012, Vol. 24. No. 2

dental effects; compromising poor oral hygiene, multiple
caries, collapsed arches, severe crowding, and traumatic
bite which require comprehensive multidisciplinary
approach.
This case report describes the comprehensive
management of Wilson's disease with multidisciplinary
team approach for a successful management of this rare
entity.

CASE PRESENTATION
A female patient aged 34 years and 8 months
presented with chief complaint of difficulty in eating
with irregular upper and lower front teeth. Patient's past
medical history revealed diagnosis of Wilson's disease at
the age of 23 years with active management of the disease
since then. Her family history was negative for Wilson's
disease.
A year earlier than the confirmatory diagnosis as
Wilson's disease, she was misdiagnosed as psychiatric
disorder by the physician; apparently attributing her
neurological presentations as psychiatric in origin. Since
then, she was receiving d-penicillamine and zinc acetate
as maintenance therapy drugs. Patient had trismus and
severe inability to open mouth at the time of diagnosis
of disease and continued for several years. Her mouth
opening ability gradually improved following treatment of
anti-copper therapy.

DIAGNOSIS
On extraoral examination, the patient was
characterized by a convex facial proﬁle resulting from a
protrusive maxilla and mandible with poor coordination
of muscle movement, dystonia, Kayser – Fleischer rings
around the cornea, facial asymmetry; with deviation
of the mandible to the right side, hyperactive mentalis
muscle, and lip incompetence (Fig. 1A & B). On smiling,
the occlusion plane canted 6 mm downward at upper left

5
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canine (Fig. 1A). Intraoral examination revealed overjet
of 7 mm, deep impinging overbite (100%), 4 mm shift
of lower dental midline to right side, complete collapse

area of the mandible for uprighting of the lower collapsed

arches, and further, the mandible will be rotated to left
side to correct the severely deviated mandible.

of lower buccal segment bilaterally, missing upper left
central incisor with temporary pontic restoration, and
submerged lower right central incisor. Patient exhibited
inadequate mouth opening (<15 mm) and poor oral
hygiene (Fig. 2).
The cephalometric radiograph (Fig. 3) and analysis
(Table 1) illustrated that the patient had forwardly
placed maxilla and mandible with SNA, 86 and SNB, 85
respectively, and severe upper anterior dentoalveolar
proclination with maxillary incisor to SN, 122 . The
patient's PA cephalogram showed deviation of the
mandible to right side for 5 mm at chin point, 6 mm
downward canting of occlusal plane on left side, and 4
mm shift of lower midline to right side.
On percussion, lower right central incisor tooth
showed stony dull note and periapical radiograph of the
same tooth showed ankylosis, confirming the clinical
ﬁnding (Fig. 4).
The patient was orthodontically diagnosed as severe
bimaxillary skeletal protrusion with Angle's Class II
division 1 malocclusion having severe occlusal canting,
severe mandibular asymmetry, severe crowding, and
bilateral collapsed mandibular posterior teeth.

RATIONALE FOR TREATMENT PLAN
After considering the convex profile, severe space
discrepancy of upper and lower arches with canted
occlusal plane, and asymmetric mandible, surgical line
of treatment was opted with presurgical orthodontics.
In presurgical orthodontics, minimum orthodontics will
be carried out, by placing upper and lower arch wires
only, and the patient will be submitted to surgery. During

TREATMENT OBJECTIVES
1) General medical goal:
• Maintaining the normal copper levels of the patient
• Regular psychiatric evaluation
• Monitoring remission therapy
2) General dental goal:
• Oral hygiene maintenance
• Restoration of teeth
• Prosthodontic replacement of lower right central
incisor if the tooth refuses to move on application of
orthodontic force
• Periodontic evaluation for gingivoperiodontal
condition before, during and after treatment
3) Orthodontic and orthognathic surgical goal:
• Correction of cross bite
• Alleviation of crowding
• Skeletal correction: Maxillary protrusion and
expanded arch correction by three-pieces LeFort
I osteotomy, and asymmetric mandible will be
alleviated by rotation of mandible to the left side by
performing bilateral sagittal split osteotomies.

Primarily, the case demanded skeletal correction; in

addition, correction of proclination of the upper and lower
anterior teeth and alleviation of the crowding. Treatment
objectives were formulated in order to establish good
skeletal proportions, correct deviated chin, and correct
canted occlusion along with achievement of functional
and stable occlusion, enhanced facial proﬁle, lip closure
and improved smile esthetics.

TREATMENT ALTERNATIVES

surgery; 3-pieces LeFort-I osteotomy will be done

1) Considering poor oral hygiene and lack of manual

left central incisor, and the anterior maxilla will be set

with orthodontic treatment only, was considered

canting. Miniscrews will be placed in the buccal shelf

minimum possible time. Hence, extraction of all

utilizing the space of upper right ﬁrst premolar and upper

dexterity of patient; a non-surgical line of treatment

back with impaction on left side for correction of occlusal

in order to finish the case conservatively within a

6
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first premolars with leveling and aligning of upper
and lower arches, along with en masse retraction

TREATMENT PROGRESS

was considered. Miniscrews will be placed in the

Banding of upper and lower molars and bonding

lower buccal shelf area to upright molars and another

of all the other teeth with a 0.022 inch slot preadjusted

miniscrew will be placed in the zygomatic buttress area
on the left side for the correction of occlusal canting.
As this line of treatment would not address the deviated
chin, and also this line of treatment would address only
dental canting but not skeletal, it was omitted.
2) In surgical line of treatment, we designed two treatment
plans:
a) Complete presurgical orthodontic decompensation;
in which, bilateral upper first premolars will be
extracted and en masse retraction will be carried
out. Subsequently, maxillary impaction on left side
will be done by LeFort I osteotomy, and correction
of deviated chin by sagittal split osteotomy, after

edgewise appliance were done, and 0.016 inch NiTi
arch wires were placed in the upper and lower arch with
bypassing upper right ﬁrst premolar. The prosthodontic
attachment was removed from upper left central incisor
and a pontic of smaller dimension was cemented to right
central incisor, to partly utilize the space for leveling
and aligning (Fig. 5). The ankylosed lower right central
incisor tooth was also bonded and wired, in anticipation
of tooth movement on application of force. The patient
was submitted for surgery and following surgery was
carried out.
Maxilla was impacted for 8 mm at upper left first
molar for correction of canting along with premaxillasetback using the space of upper right first premolar

complete presurgical orthodontic decompensation.

and upper left central incisor. Mandible was sagittaly

Further, space will be created for prosthodontic

split bilaterally and rotated for 5 mm to the left side

replacement of upper left central incisor. This line

for the correction of deviated chin. Simultaneously,

of treatment means prolonged treatment time due
to extensive presurgical orthodontics, and also
prosthodontic replacement of upper left central
incisor would have required considerable amount of
time. Hence this plan was not offered to the patient.
b) Minimal presurgical orthodontics will be carried out,
by placing initial wires and submitting the patient
for surgery. Three-pieces LeFort I osteotomy of the
upper arch and bilateral sagittal split osteotomies
(BSSO) of the lower arch will be performed to
correct canted occlusal plane, to close the upper
central incisor space, and also to correct facial
asymmetry respectively. During surgery itself,

during surgery, two miniscrews were placed bilaterally
in the buccal shelf area in the lower arch, and NiTi coil
springs were attached to upright the severely lingually
rolled molars (Fig. 6, A, B, C, D & E). After one month
of surgery, 0.016×0.022 NiTi wire was placed in the
upper arch (Fig. 7). Even after two months of initial wire
placement, lower right central incisor refused to move
or showed little. Hence, it was decided to extract the
tooth and perform prosthodontic rehabilitation after the
orthodontic treatment completed. Lower molar uprighting
was continued all throughout the treatment. Intrusion
cantilever spring was used to hold the correction of canted
occlusion (Fig. 8).
Comprehensive medical and dental management of

miniscrews will be placed to upright the collapsed

the patient was carried out simultaneously. Patient was

lower arch. Leveling and aligning will be done post-

monthly scheduled for medical and psychiatric evaluation.

surgically.

Additionally, she also received physiotherapy for the

J. Taiwan Assoc. Orthod. 2012, Vol. 24. No. 2
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treatment of hyperactive mentalis muscle activity and

decision was made resort to the current treatment plan,

involuntary movements.

in order to effectively treat the patient in bare minimum

After eighteen months of initial bracket placement,

time.

the promulgated objectives were achieved (Fig. 9, Fig.10).

We adopted the aforementioned approach in order

Retention regime of the patient was planned by

to reduce the treatment time and also to obtain maximum

bonding upper fixed retainers and also by instructing the

possible compliance. Several techniques are mentioned in

patient to wear a mandibular full wrap around retainer with

the literature to hasten the orthodontic tooth movement.

riding pontic on the lower right central incisor (Fig. 9).

Kole presented a technique that combined orthodontics

9

with "corticotomy" surgery to increase the rate of
tooth movement. It was possible to correct the dental

TREATMENT RESULTS
The treatment plan advocated brought worthy facial
and occlusal results. The most significant change was
correction of canted occlusion and lower collapsed arch.
Post-treatment cephalogram (Fig. 11) and analysis
(Table 1) and cephalometric superimposition (Fig. 12)
showed considerable improvement. The post-treatment
panoramic radiograph confirms root parallelism and
uprighting of all the teeth (Fig. 13).

malocclusion in minimal time after surgery, as tooth
movement is faster after corticotomy cuts.
12

10,11

Villegas

and colleagues demonstrated in their case report that
this method could indeed expedite tooth movement by
utilizing biological response of Regional Acceleratory
Phenomenon (RAP) and rapid bone turnover rate that
occurs after corticotomy or osteotomy.
Miniscrews placed in the lower buccal shelf area
bilaterally, helped resolve the severe collapse of buccal
occlusion. The high bone turnover rate could have helped

DISCUSSION

achieving the uprighting of molar within minimum time.

Wilson's disease is a relatively rare inherited disorder
of copper accumulation and toxicity, caused by a defect

Care should be exercised to prevent miniscrews from
placing too close to the osteotomy cuts, as rapid bone

in an enzyme(s) that is part of the pathway of biliary

turnover rate might immobilize the minscrews. In our

excretion of excess copper. Wilson's disease presents itself

case we did not encounter such untoward effect, as the

as a complex of problems involving a multidisciplinary

miniscrews were placed in the buccal shelf area, which is

approach in successfully addressing challenges posed and

considerably farther from the osteotomy sites per se.
13

requires an array of specialists essential for the efﬁcacious

Nagasaka and colleagues used the surgical splint to

management of the disease. Not only proper control of

stabilize the occlusion and they initiated the orthodontic

the disease is required, but thorough follow up of the

treatment after one and half month post-surgically.

patient also plays a pivotal role. A multidisciplinary team

However, we did not use the surgical splint to stabilize

approach is beneficial in the successful management of

the postsurgical occlusion, as we wanted to utilize the

disease (Fig. 14).

rapid tooth movement that occurs after immediately after

Conventional orthodontic decompensation prior to

mechanical alteration of bone.

orthognathic surgery will not only prolong the treatment

Persistently continuous monitoring of the disease

time, but also needlessly levy patient's compliance,

plays a pivotal role in the dental management of

which is unyielding in Wilson's disease patients, and also

patient. The medical and the dental management should

worsens the existing dentofacial condition. Hence, the

synchronize with each other, so as to attain ideal results.

8

8
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A

B

Fig 1. A. Pre-treatment extra-oral photographs; B. Pre-treatment photographs showing motor
incoordination of hands and ﬁngers, and Kayser-Fleischer rings around the cornea.

Fig 2. Pre-treatment intra-oral photographs.

J. Taiwan Assoc. Orthod. 2012, Vol. 24. No. 2
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Fig 3. Pre-treatment PA and lateral cephalograms.

Fig 4. Intraoral perapical radiograph
showing ankylosis of lower
right central incisor.

Fig 5. Intraoral photos showing 0.016 inch NiTi wire placement with replacement of upper ﬁxed prosthesis by a riding pontic.

E
Fig 6. A-D. Showing uprighting of collapsed lower arches with miniscrews placed bilaterally in the buccal shelf
area of the mandible; E. Panoramic radiograph showing placement of miniscrews.

10

J. Taiwan Assoc. Orthod. 2012, Vol. 24. No. 2

Face Asymmetry and Mandibular Bite Collapse Corrected with Orthognathic Surgery and Miniscrews in a Patient with Wilson's Disease

Fig 7. Showing placement of .016×.022 inch NiTi upper arch wire and the ankylotic lower right central incisor was decided to extract and
maintain space for prosthetic rehabilitation after orthodontic treatment completed.

Fig 8. Showing placement of left side intrusion lever arm to hold the correction brought by surgery.

Fig 9. A-E. Showing intraoral post-treatment photos; F. Intraoral photo of lower retainer with prosthetic replacement of lower right central
incisor.
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Fig 10. Post-treatment extra-oral photographs.

Fig 11. Post-treatment PA and lateral cephalograms.

Fig 12. Superimposition of pre- and post-treatment lateral
cephalograms. Black: pre-treatment; red: post-treatment.

12

Fig 13. Post-treatment panoramic radiograph.
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Fig 14. Flow chart depicting the treatment strategy of a multidisciplinary team in the management of Wilson's disease.
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Table 1. Comparison of Pre-treatment and post-treatment cephalometric readings.

Skeletal factor

Normal Values

Pre-treatment

Post-treatment

SNA

81.5±3.5

86

85
5

SNB

77.7±3.2°

85
5

83
3

ANB

4.0±1.8°

1

2

33.0±1.8°

28

32

108.2±5.4°
°
93.7±6.3°

122
2

116
16

L1-MP

114

94
4

U1-L1

119.9±8.5°

96

114
14

Nasolabial angle

93.6±9.8°

59

85

E line (upper lip/ lower lip)

-1.1/0.5
/0.5 mm

2/6
/6

3/5
5

SN-MP
Dental Factor
U1-SN

Soft tissue factor

CONCLUSION
The case report describes the approach of advocating
treatment plan comprising a unique combination of
orthodontics and surgery in management of complex
problems associated with Wilson's disease, which played
an important role in the successful management of the
case in minimum period of time utilizing the high bone
turnover rate for rapid correction of teeth post-surgically.
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以正顎手術和迷你骨釘改正威爾森氏症病患的
顏面不對稱與下顎咬合塌陷
王依靜
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3
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5

一位34歲8個月的成年女性，患有隱性遺傳的罕見疾病威爾森氏症（Wilson's disease），呈現不良
的咀嚼能力，以及自10年前發病後顏面愈來愈不對稱的情況。我們為她進行了正顎手術搭配齒顎矯正
治療，一般術前用來去除齒列代償的齒列矯正部分則盡量減低到最少。不典型的上顎前方根尖下截骨
術（maxillary anterior subapical osteotomy）設計關閉上顎前牙原先的牙橋空間，將前上顎骨段往後退，
同時盡量維持上顎的牙齒中線。下顎歪斜則以雙側矢向面骨切開術（bilateral sagittal split osteotomies）來
改正。雙側後方齒列的嚴重咬合塌陷則有效地以迷你骨釘搭配輔助性的骨皮質切開術（corticotomies）
來扶正。文章中討論到治療方式的訂定，正顎手術和矯正治療的過程，以及對威爾森氏症病患在手術方
面的特殊考量。 (J. Taiwan Assoc. Orthod. 24(2): 4-15, 2012)
關鍵詞：威爾森氏症、正顎手術、迷你骨釘、臼齒扶正
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